The use of an amylase-sensitive paper in a screening test for elevated serum amylase levels is described. The paper requires some modification before it can be used as a quantitative amylase assay, but even in its present form it will reliably identify samples with raised amylase levels. In tests with sera received routinely for amylase assay the paper characterised 80 % of samples as NORMAL Quantitative amylase assay confirmed the results, and thus, even with the present paper, if only the MEDIUM or HIGH sera were sent to the laboratory for full biochemical analysis there would be an 80% decrease in requests.
Standards
with pencil. These strips are referred to below as "st icks." Seventy-nine sera received for amylase assay at Southampton General Hospital were assayed using the Phadebas test kit (Pharmacia). The same sera were screened for high amylase levels using sticks. Enough serum to cover the 1 cm 2 area was dropped on to the stick. After exactly three minutes the stick was washed thoroughly under a cold water tap. The degree of discolouration (from pink to white) was compared with standard sticks (see below) and the serum amylase level recorded as NORMAL, MEDIUM, or HIGH.
The standard sticks were prepared by the above procedure using normal and abnormal serum samples whose amylase levels had been determined as previously described (Kipps and Whitehead, 1974) . The NORMAL standard stick was prepared using serum with an amylase concentration of 120 IV (65 Somogyi units), the MEDIUM from serum at 640 IV (346 Somogyi units), and the HIGH from serum at 2200 IV (1190 Somogyi units) . After washing, the wet standard sticks were soaked in a 20% (w/v) sodium hexametaphosphate solution to inhibit further amylase action. When drying, the sticks were stable for several months. At the amylase levels used the NORMAL standard stick remained a uniform pink, the MEDIUM was pale pink, and the HIGH was white. 361 METHODS ·U.K. Pat. App. No. 17478/74
The amylase-sensitive paper was cut into strips (5 x 1 ern) and a 1 cm'' area marked out near one end The determination of serum amylase concentrations is widely used as a diagnostic test in cases of suspected pancreatitis. A large number of assays for serum amylase have been developed based on viscosimetric, turbidimetric, iodometric, and saccharogenic principles (Henry, 1966) . More recent methods make use of dyed, insoluble starch particles and measure the increase in concentrations of dyed sugars (Rosalki and Tarlow, 1973) . However, all such assays take time and require the presence of trained laboratory staff. A rapid screening test that could be used in the emergency room would be of great value.
A previous assay method has been described (Kipps and Whitehead, 1974) which makes use of a soluble dyed starch (procion red MX2B amylopectin) dispersed in agar for use in a plate diffusion assay. The substrate was shown to behave in a reproducible and predictable manner in the amylase assay. The same substrate has been used to prepare an amylase sensitive test paper," pink in colour, for forensic screening for saliva stains (Whitehead and Kipps, 1975) . In this preliminary communication we report how the same test paper may prove useful as a rapid semi-quantitative assay for raised serum amylase levels. ... . ...
The amylase-sensitive paper used in this test was originally devised for forensic use as a means of screening objects for saliva stains (Whitehead and Kipps, 1975) . The reaction of the substrate with amylase has been shown to be quantitative (Kipps and Whitehead, 1974) , and hence the proposed use of the paper as an assay for a screening test for serum amylase seemed feasible. For clinical purposes DISCUSSION 
Reproducibility studies
An additional 41 sera received for amylase assay at Southampton General Hospital were used to determine interobserver error. They were assayed for amylase as above and then screened using sticks by three different observers. In addition, stick reproducibility was determined with amylase solutions prepared from Hyland Reference Serum C. Solutions at each of five amylase concentrations were tested with 10 sticks in a blind experiment. The 50 sticks used were an assorted mixture from several batches of the test paper.
RESULTS
The spread of amylase assay results for each stickg rading (NORMAL, MEDIUM, or HIGH) is shown inF ig. 1. Ten of the 16 sera giving high or medium e readings were above the normal range. The maxi-m um value in serum giving a NORMAL result was 230S omogyi units, which is slightly above the normal 1:] range (80-180). Of the 79 sera received for assay, 63w ere screened as NORMAL.
:.;
In the reproducibility studies the additional 41 tests followed the same pattern as those illustrated in Fig. 1 . These sera were tested with sticks which were scored independently by three observers. For 38 of these the three observers obtained the same result. For the other three sera (7'3 %), where discrepant results were obtained, difficulty was found in distinguishing between MEDIUM and NORMAL readings in two cases and between MEDIUM and HIGH in the other.
Stick reproducibility may be determined from Table I , which lists the results obtained for blind screening of each of five solutions on 10 sticks. It can be seen from these data that for amylase levels above the normal range the difference between a HIGH and MEDIUM reading is not significant. NORMAL stick readings are, however, not obtained from solutions with elevated amylase levels. This is also seen for the samples illustrated in Fig. I, which show a wide range of amylase levels for both the MEDIUM and HIGH stick readings. Observer error does not contribute significantly to this variability. the test as described here could be refined. Although the pink/white colour contrast is not very striking, particularly in artificial light and with haemolysed sera, all the results presented here were obtained without undue difficulty. A green or blue dyed starch in the original strip preparation could be an improvement. Better uniformity of paper preparation might improve stick reproducibility. A modest increase in sensitivity would also be desirable, but even in its present form the test paper may well be valuable in the screening of sera for raised amylase levels.
